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ON TESTING PROGRAMS 
R. w. Hamming 
Consider the simple program that reads in two numbers A and B, 
adds them together to get C, and prints the answer . Suppose there 
is an error and that the addition is replaced by a multiplication. 
There exists an infinite number of pairs of numbers A and B such 
tht both programs get the same answer. 
To find the number pairs, consider that for every A =/ 1 there 
is a corresponding B defined py 
B = A/(A -1) 
and that 
A+ B = A*B = A**2/(A - 1) 
Thus an infinite number of tests will not locate the error in 
this very simple program. 
One concludes that blind testing of many cases is ineffective; 
that while testing may have a place in the arsenal for finding 
errors, it is of limited use. 
After all, one knows that a m6dern multiplying unit in a large 
computer cannot be tested exhaustively - there is not time enough 
to try all possible cases! 
